The mechanisms of immune-to-brain communication in inflammation as a drug target.
There is considerable evidence that the peripheral immune system can signal the brain to elicit a sickness response during infection and inflammation. The induction of the sickness response involves the expression of proinflammatory cytokines such as interleukin (IL)-1beta, tumor necrosis factor-alpha (TNF-alpha), and IL-6, both in the periphery and in the brain. The mechanisms by which peripheral cytokines can affect brain function have been the subject of much debate. The precise mechanisms by which cytokines signal the central nervous system (CNS) are unknown, but possibilities include: 1) the direct entry of cytokine into the brain across the blood-brain barrier by a saturable transport mechanism: 2) the interaction of cytokine with circumventricular organs such as the orgnum vasculosum of the lamina terminalis [OVLT] and area postrema, which lack the blood-brain barrier; and 3) activation of afferent neurons of the vagus nerve. Increasing evidence has suggested that the afferent vagus nerve is an important pathway for immune-to-brain communication. However, there are inconsistent findings for the involvement of the afferent vagus nerve in the mediation of transmitting inflammatory signals to the brain. Thus, we describe here the functional relevance of the vagal afferent nerve in mediating these effects. An understanding of the mechanisms involved in immune-to-brain communication should permit us to create new drugs as therapeutic targets to decrease sickness or promote recovery. This review focuses on recent discoveries of the multipathway mechanisms for the induction of sickness behavior mediated through neuroimmune interactions in the CNS.